DNA condenses into compact particles when mixed with dilute solutions of trivalent cations such as spermidine or hexammine cobalt (111) (CoHex) [ 1-41. These particles are approximately the size of bacteriophage capsids and generally have a toroidal or rodlike morphology. Remarkably, the size of the condensed particles is quite insensitive to the size of the DNA [3, 51. Particles formed with T7 or I. phage DNA (Mr 25-30 million) are the same size as those formed with plasmid DNA (Mr 1-2 million).
It appears that, at least in the early stages of condensation, the larger DNAs form monomolecular condensates, while the smaller DNAs form condensates incorporating an average of 15-30 molecules [ 51. At later stages, more extensive aggregates may form [6] . The critical cation concentration for DNA condensation, and the morphology of the condensates, depends somewhat on cation structure [7] .
In an effort to gain insight into the mechanism and forces underlying condensation, we have undertaken light-scattering studies of the kinetics of condensation of plasmid pBluescript KS( -) by CoHex. This is a closed circular DNA molecule containing 2964 base pairs (bp). DNA concentration ranges from 1-15 ,ug/ml, trivalent cation from 5 to 125 PM, and univalent salt is 1 mM. The extent of condensation is measured by total intensity laser light scattering, and particle size by quasi-elastic light scattering. Increased light scattering due to condensation begins at about one CoHex/bp, and rises rapidly at higher ratios, more rapidly the higher the DNA concentration. At higher CoHex concentrations, the light-scattering intensity decreases and levels off, suggestive of some overshoot followed by disproportionation.
We are currently attempting to fit these data to a kinetic model which will define the molecularity of condensation with respect to CoHex and DNA. It seems likely, on the basis of scattering and electron microscopic evidence, that three stages must be considered (1) association of a few DNA molecules without condensation; (2) condensation of this paucimolecular complex and recruitment of additional molecules to the condensate; (3) long-time aggregation of condensates into larger structures.
